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3. In the u ,par re ions t,licse currenDs are deviated t.o 
the right in t # l 7  e Nort iern Hemisphere antl to tlie left in 
the Sou thern Hemisphere. Thus the eqiia torial curron t 
from t,he east becomes a current successively from south- 
east,, south, soutliwest, and west, tlie counter-tracle of t,lie 
Northern Hemisphere, and successively a currcii t from 
nor tlicns t , north, nortliwes t, and wcs t, the coun tcr- t.rm I(> 
of the Sou tliimi 13emisplicre. These upper curren t.s foe( I 
the tropical high prcssurc rtigions from tlic q u i ~ t o r i d  sick. 
In the sanic manner thc westerly c.urrcnl,e of t.ho tmilwr- 
ate zones l ~ w n i i e  nhnvo nortliwrst antl sou t>lnws t), w- 
spectively, and feed the tropicd nin.sinin from t.lic polar 
sides. 

4. From these iiiaxinia t,horc blow in the l u w r  strata 
the t,ra.rle wincls from nort>lioast aricl sou t>henst toward the 
equat.or, froiii diroctions opposit.'? to tho snutsliwost to west. 
winds in the Northern Hcniis dicrt. antl tlie northwest to 
west winds of the Sou t.licwi deniisphcre. 

5. From tells polar rcgioiis ohservatic-ins ilrc still not 
wry numerous; froni tliose c i t d  R ~ O W  i t  is secq how- 
ever, that winds from t,hc cast arc! frequcwt, a t  bhr siirfwc 
of tho sarth above latitutle 60" to 70°, but thnt wiiernUF 
winds from nrirtliwest tosouthwest blow above in t% upper 
strata. This is probably explained by the frequent pas- 
sage of bnroniet.ric depressions which are not dosed above 
on their olar sides. If, however, there esist.s a masi- 

Over Baffin Bay, whose wat,ers me more or less open ancl 
surrouncled by very cold count,ries, there exists, especiallv 
in winter, an dinost stationary cleprcssion with winds 
from sou t,hcast, t.0 east in Greenland and from t,he nort,li in 
Ellesniere Land. 

6. The greater the elemtion, the more constant from 
the west are the winds of the t.eniper.zte zo~ics, from 
which i t  is to be concluded that cyclones and anticyclones 
are phenomena that origimte in the lower strata of the 
ntnios here. 

7. 8once a dircct upper current froni the ~ c u a t ~ o r  to 
the poles does not exist, niir w. lower c.urre,nt in t. II ic oppo- 
&e clirect.ion from the poles to the Equator. 
S. However, there is t i  slow escliange of nir n l o n ~  tlie 

niericlians, causec~ by continuous cyclonic anit anticy Jionic 
whirls in tlie temperate .zones. 1ndcc.d each of these 
whirls cmries air on t,he one side from south to north and 
on the other from north to south. Bcsitlrs, ns the air has 
nn ascending movement in the cyclones mid a clescetdii?g 
one in the miticyclones, i t  is seen that the niasses of air 
from different latitudes bocome gradually misoil. 

muni to t Yl e north, winds from tho cast blow abovc also. 
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CiENEK.4L CIRCULATION OF THE ATMOSPHERE. 

By L. GANGOITI, 8. J .  
Transhtion mid ol,strct of S follii pages fmm thc rc'pnrt of l S l i  of thc Mctcornlosird 

Ohsrr\-story of Ilrlcn College. H:ihbsno. 

The author discusses the theory of the t,racles n.nd anti- 
t.rndes nnd presents data, principally observations of bhe 
direction ancl movement of high clouds to refute the 
esistence of  the anti-trades ns set out by Dove and other 
modern writers. 

He refers t>o observations macle nt Quito, lntitude 
0' 1.7' siint.h, in June, I S77, of volcanic sniokc. which rnse 
to an alt.iturle of 8,000 or 9,000 iiieters and \\-as than 
cnrried in a wwterly clirection by an east.er.1)- current. 
Ailso lie dis(wst?s 12 observations of the iiiownient, of 
sriiokc from Coto msi iiiacle in Ecuador in the ininicditite 
\-ic:init.y of t h  dquat,or in 1907 and l!)US, w1iic.h show 
tlirect,ions as follows: Northwest 1 ,  west or southwest 3, 
east 4, niitl sout>heast 4. 

Volcanic aslies from the eruption of Coseguina (Nic- 
aragua) in 1S35 fell in Mesico to the iiol.t,liwcst,ward? in 
Uogots to the sout.heastrwnrd, and in Jamaica to the 
nort.liea.st;wnrcl, froni which lie drnws the conciluaion that 
tlicro must. have been high currents from different ilirsc- 
tions, i. e., that thc soutliwesb anti-trades were not continu- 
ous. Observations of smoke from Coliiiia, latit,ude 19' 30' 
25"N., akitude 3960.9 meters, tlurinm 13 nionths scattered 
throu h n eriod of three yews, syiow that duriii the 
periocf Apr$ to September the niost frer uent. yuac 5 rant 
is the northwest: during November, s eceniher, mid 
January. the southeast : in February, bhe southeast antl 
southw-est ecluallv: while in March i t  is tlie southwest, 
tho latter being the only month bliat shows n prevalence 
of the 1iic.h currents having a tlirec.t,ion the sanie as that! 
attribute8 to the anti-trades. 

Cirrus cloud observations niacle in Ecuador during 3.U 
niont~hs in 1907, 1908, lWJ9, and 1910 show that, by far 
t.he most frequent direction is t,he nort,liea.;t (39 montlis) , 
and nest the nort,hwest (7 months), while in two ot,her 
nionths the nuniber of observations of northeast and 
northwest currents was equal. 

Cloucl observations nt Port of Spain, Trinidad, latitude 
10" 35' N., show that t.lie cirrus move froiii the west from 
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August ....................................................... 
Septemk ..................................................... 
October ...................................................... 
November .................................................... 
December .................................................... 

November to May, and from the east from June to Octo- 
ber, while the cirro-stratus come from the east during the 
period June to November and from the west during the 
remainder of the year. At  Willemstadt, Curaqao, latitude 
12' 10' N., the cirrus move from the east in July and 
August. At Kin ston, Jamaica, latitude 17' 58' H., the 

north in Se tember. At San Juan, orto Rico, latitude 

east 18 months and east 12 months, with no indications 
of a seasonal variation. At Habana, latitude 23' 8' 
14" N., for the period 1892-1902, the cloud movement is 
as follows: 

6 
' direction is nort a -northeast in Jul and August and 

18' 29'N., t !hr ee entire years of observations show south- 

NE. N.71.E. 
8. Wo E. N. 45. E. 
8.64-E. 8. W E .  
8. 24' E. 8. 34.E. 
8. E. 8. 8.E. 

~ 

January ................................................ 
February ............................................... 
m h  .................................................. 
June .................................................... 
July .................................................... 
&Yt p mber .............................................. 
October ................................................. 
November .............................................. 
December .............................................. 

Apl.::::::::: .......................................... .......................................... aY 

................................................. 

8. 780  w. 
8. mow. 8.89-w. 
8. 88.W. 8. MOW. 
N. 84' W. 
N. 5V E. 
N. 54' E. 
N. 89' E. 
8. 810 w. 
8. 72. w. 
8. 730  w. 

8. Slow. 
8. Bow. 
N. 8 8 O  W. 
N. W W .  
N.BaOW. 
N. 4B0W. 
N. 28' E. 
N. 48'E. 
N.27.E. 
N. 87' W. 
8. n o w .  
8. BooW. 

From this table i t  will be seen that the cirrus move 
from the first quadrant during July, August, and Sep- 
tember, from the third quadrant in November, Decem- 
ber, January, and February, and from the fourth 
quadrant in Larch, April, May, June, and October. 

From the observations of h e  Antilles before referred 
to the author concludes that there is nothing that can 
give rise to the slightest suspicion of the existence of 
a high current which is constant, or nearly so, nor do 
they bear out the theory that the most elevated clouds 
move from the southwest toward the northeast between 
the equator and the tropics. 

The writer next examines eight months of observations 
scattered over the years 1882 and 1883 of high clouds 
at  Funchal (Madeira), latitude 32' 38'N., which show 
most frequent directions as follows: North 4, north- 
northeast 1, northeast 1, northwest 2. 

At Montpellier, France,latitude 43' 37' N., 18 months of 
observations of cirrus and cirro-stratus clouds made 
during 1881 and 1882 show most frequent movement 
from various directions. Observations a t  Moncalieri , 
latitude 45'N., for the years 1878 and 1879 show a 
prevalence of high currents from the northeast and north 
in ractically every month. 

&e also quotes extracts from the Indian Memoirs, 
Volume XV, as follows: 

Madras: Latitude 13' 4' for the period 1896-1900. 
Observations show that in February the revailing 

S. 83' E. For the same station for a period of six 
years the following is given: 

direction is S. 18' E., in May, S. 69' E., an a in June, 

< - ~ ~ - ~  ~~ ~~ - -  - . ~ . ~ ~  

February.. ....... S. l l o 2 0 /  E. 
March.. ........... .S. 17' 29' E. 
April ............. .S. 82' 54'W. 
May ............... .N. 73' 29) E. 
June.. ............. .N. 75' 23/ E. 

August ....................................................... 
September .................................................... 
October... ................................................... 
Novemher .................................................... 8. 35O E. ............ 

.~ 

Auiust.. .......... .N. 83' G/ E. 
September.. ....... .N. 62' 58/ E. 
October.. ......... .S. 47' 25' E. 
November.. ...... .S. 68' 44/ E. 
December.. ........ .S. 55' 29' E. 

Visagapatan, latitude 17' 42' (1897-98) : 

AllahabRd, latitude 25' 26' (1897-1900) : 

.................. I ............... I July ' N.78.E. 
August 1 N. 7. E. 

The cirrus a t  Allahabad have exactly the same direction 
in December, Janu , and Ma , and the cirro-stratus in 
March, as these a t y a b a n a  rn the other months, with 
the esception of July and September, the angular differ- 
ences are unimportant. 

At Manila, latitude 14' 34' 42", for the period 1890- 
1,998, observations of high clouds give results as follows: 

- 

.Tanuarv ............ .S. 6' 00' E. I Julv.. ........... . .N.  76' 28/ E. 

Those of the second [fourth '41 quadrant predominate 
from Oct,ober to March; those of the third quadrant in 
April, and those of the first quadrant from May to 
Ss teniber. In July, August, and September the cirrus 
a t s a b a n a  also predominate in the first quadrant. 

An inspection of a number of J a  anese stations shows 

cirrus for the most part is from a point between north 
and east. 

In  conclusion, the author states t.hat the data presented 
indicate that there are variations in the direcbon of the 
high currents in the region of the cirrus and cirro-stratus, 
the fundamental cause of which is found in the location 
and movements of the centers of maximum and minimum 
pressure and that the chan e of direction in these currents 

minedr by the barometric gradient. He also observes 
that the cirrus and cirro-stratus clouds which accompany 
migratory cyclones form angles with the direction of 
movement of the latter, dependent on the distance and 
direction from their centers. 

that from June to September t R e movement of the 

is ver similar to that of t % e atmospheric winds as deter- 


